The phenomenon of time-periodic evolution of spatial chaos is investigated in the frames of one-and two-dimensional complex Ginzburg-Landau equations. It is found that there exists a region of the parameters in which disordered spatial distribution of the field behaves periodically in time; the boundaries of this region are determined. The transition to the regime of spatiotemporal chaos is investigated and the possibility of describing spatial disorder by a system of ordinary differential equations is analyzed. The effect of the size of the system on the shape and period of oscillations is investigated. It is found that in the two-dimensional case the regime of time-periodic spatial disorder arises only in a narrow strip, the critical width of which is estimated. The phenomenon investigated in this paper indicates that a family of limit cycles with finite basins exists in the functional phase space of the complex Ginzburg-Landau equation in finite regions of the parameters.
INTRODUCTION

The complex Ginzburg-Landau equation (CGLE)
O,a = a -(1 + ifl) lal2 a +(1 +is) V2a ( 1) gives the simplest description of the behavior of a space-extended system near the Hopf bifurcation point. Equation (1) depends on two real parameters ~ and fl and describes the spatiotemporal evolution of the field envelope, i.e., the complex order parameter a(r, t). The CGLE demonstrates a great variety of phenomena even in the one-dimensional case. These include regimes of phase and amplitude turbulence, It'4-71 hysteresis, 16"71 and spatiotemporal intermittency ~8~ (see also ref. 9 for a survey). This paper is concerned with the investigation of a new phenomenon, namely, spatial chaos periodically oscillating in time (see also ref. 1). Equation (1) has a family of solutions in the form of plane waves
where
In the limiting case Q=0, the expression (2) and (3) give a spatially homogeneous solution with co =ft. Another important class of analytical solutions is that of hole solutions ~t~ where
A(x) = ( 1 -Q2)1/2 tanh(kx) (5)
The frequency so is related to the asymptotic wave number Q by (3). In this case, however, Q is no longer arbitrary as for the solution (2). Instead, it is determined solely by parameters c~ and fl.~t~ t Jl This is also true for the solutions of (1) in the form of a spiral wave. ~2" ttt Note that in the core of the defect (hole or spiral) the field amplitude becomes zero and the phase of the field is not determined. In the transition across the region of the core of the hole (4) the so-called phase slip occurs: c~-' the phase changes by in a stepwise fashion. The remainder of the paper is as follows. Results of computer analysis of the plane of the parameters ~,fl are discussed in Section 2. The spatiotemporal dynamics of solutions to Eq. (1) in the regime of timeperiodic spatial disorder is investigated in Section 3. The structural stability of this regime relative to the perturbations in the right-hand side of Eq. ( 1 ) is considered in Section 4. In Section 5 the possibility to describe the found solutions analytically is analyzed. The results obtained refer primarily to the one-dimensional case. Possible onset of regimes with an amplitude oscillating periodically in time for the 2D CGLE is discussed in Section 4.
